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Disclaimer 
 

 This document was prepared as an account of work sponsored by an agency of the United States 
Government. Neither the United States Government nor the University of California nor any of their 
employees, makes any warranty, express or implied, or assumes any legal liability or responsibility for 
the accuracy, completeness, or usefulness of any information, apparatus, product, or process 
disclosed, or represents that its use would not infringe privately owned rights. Reference herein to any 
specific commercial product, process, or service by trade name, trademark, manufacturer, or otherwise, 
does not necessarily constitute or imply its endorsement, recommendation, or favoring by the United 
States Government or the University of California. The views and opinions of authors expressed herein 
do not necessarily state or reflect those of the United States Government or the University of California, 
and shall not be used for advertising or product endorsement purposes. 
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mad�ZgnOXpot»=Q!Q!¾�S\T�bV�X}mam�X}Y5Zgd�V0nOY_S\~[]Od���X}e"TrX}ch�^S\YOw!ZWnOd�Y_d�]pZgeWX}Y5Zgegb/Y_Tr|:X/eWZÓd�~[]_bPZWS\X/Y1�[bPY_o*S�Z�S\TÓ�Ìd�c\cOopdsTWV�eWS\�qdsoS\Y�ZWnOd�c\S�Zgd�e0bMZW]_eWd}�}®vYR|_b/erZgS\V�]Oc\b/e��E¨hxs¿s¬En_b/T!bPY�d��^ZWd�YqTrS\�/d�opd�TgV�egSh|OZWS\X/Y1��×AX��qbPcUbPY_V�d5V�cUbPegS�ZÊ���ShZWn��OeWd��^S�ZÊ�
n_XM��d��/d�es�}ZWnOd6�_b}TrSUV�ds~[]_bMZgShX}Y_TÌXP�4ZgnOd
Q!Qãm�d�ZWnOXpo�bPegd!|OeWdsTrd�Y[ZWd�o�nOd�egd6��S�ZgnX/Y_ch��b��OegS\d��Ed��p|qX[TrShZWS\X/Y4�×�bPf^ShY_w�ds~}]qbMZWS\X/Y2»Êx}�hx�¾5��ShZWn�½$¦{½ ° b/Y_o�S\Y[ZWd�w/e0bMZWS\YOwuXM�/d�e5ZgnOd��/X/c\]OmadÁÇ � X/��ZWn_dTW|OnOd�egSUV�bPc1TWnOd�chcCX/��e0b/opS\]_TÌ�:X/]OY_oOd�o��^�
¼ �v  df bPY_o�¼ ��¡ df �Ìd)bPegeWS\�/d6bMZ½ °Ç � »>È?��¡ df Ã ��¡ df ¿ °�®ÉÈ?�v  df Ã �G  df ¿ °s¾Å ª È �± ° Ç � »vÊ °�¡ df Ã �v¿ °�¡ df ®ÉÊ °�  df Ã �v¿ °�  df ¾ Å�È�Ã��v¿ ° ¦�É �v¿ °»Ñ¿O�hx�¾
��X/e�È �9¡ df ¦?Ð&ËC¼ À��¡ df � ª È � ¦ÌÈ �9¡ df ®�È �v  df �/bPY_o*bPYOw}]OcUbPeEopS���d�egd�YqV�S\YOw!V�X^d�é
V�S\d�Y[ZgTFÊ °�¡ df ¦ÊF°�  df ®u½ ° ± ° V0nOX}TWd�Y�ZgX�mab/ShY[Z0bPS\Y�V�X/Y_TWd�eg�MbMZgShX}Y�|OegX/|:d�eWZWS\d�T��0Í�X/ZWd)Zgn_bMZ�Ç � ¦ÏÎ�ÐÑ »�¼ Ñ�9¡ df ®¼ Ñ�v  df ¾ ¶ ×�nOd
bP|O|_eWX��pS\mabPZWS\X/YÐ&Ë�Ò �xÓ�Ô df� ÓCÕ df ¼ Ã »=¼M«r½ ° ¾xÄ}¼�Ö

x¿ »>È?��¡ df ®ÉÈ?�v  df ¾ Ã��v¿ °
SUT�bPcUTrXa]_TWd�o�S\Y�opd�eWS\�^ShY_w�»l¿p�\xs¾���egX/m »rx/�\xs¾��ê�T5bP]p�pS\chSUbPeg��d�~[]_bPZWS\X/Y_T��CZWn_daQ!Q�mad�ZWnOXpo�b/TgTr]_m�dsT�ZWn_bPZ5V�d�c\c�dsopw/dsT!b/eWdÉ×gb��/d�e0bPw}d�oEØb/V�eWX[TWT�ZgnOd)ShY[Zgd�egShX}eÌX/�4ZgnOd
V�d�chcl�OS\Y�Zgn_bMZ

Ã��G¿ ° ¦ Ã ��¡ df ¿ ° Å�Ã �v  df ¿ °¿ «�bPY_o»Ñ¿O� ¿}¾
Ã �G¿ ° ¦ Ã �v¿ °�¡ df Å�Ã �v¿ °�  df¿ ¶»Ñ¿O� Ï[¾ �1 =,: ÚÙ©�^£>ÛT��Js�[�t��£=L5Å��q¡�����£vÆ"�[KM�[¡�N/����ÜC¢�LpJ�£Ñ�q¡�I} !×�nOd���d�Shw}n}Zgd�oaopSUbPmaX/Yqo�opS��µk��d�egd�YqV�d*»v¯�Q�Q6¾"m�d�ZWnOXpo��Ìb}T�S\Y}ZgeWXpop]qV�d�o
ShY'¨hx�ÐP¬:S\Y�bPY�d���X/eWZ"ZWX5eWd�m�XM�}d�V�d�erZ0bPS\Y
Tr|_]OeWS\X/]qT]OYO|_n[�pTWS\V�bPc1b/erZgS��=b}V�ZgTÌZgn_bMZ�TWd�d�mad�o�ZWX�|OcUbPw}]Od!ZWnOd)Q!Q$mad�ZgnOXpou»ÑTrd�dµ�gÕ_� Ï[¾��×�nOd6mad�ZgnOXpo�SUTÌ�_b/TWd�o�X/Y�ZWn_d6Q!QG�_b/c\b/Y_V�d!d�~[]_bPZWS\X/Yu»Ñ¿p�\xs¾��p�O]pZ�]_TWd�TÌmaXpopShi_d�o�bP]O�^S\chkSUbPeg�
eWd�c\bPZWS\X/Y_T��^eWd�|OcUb/V�S\YOw*ZWnOd
b/]p�pShc\SUbPeg�
d�~[]_bPZWS\X/Y_T6»Ñ¿O� Ï[¾Ì��S�Zgn�b*�Ìd�S\w/n[Zgd�o�b��/d�e0bPw}dÃ��G¿ ° ¦ÌÝ °�Ã �v¿ °�¡ df Å »rx�®­Ý ° ¾ Ã �G¿ °�  df»Ñ¿O� Ð^¾ �



��X/e�b/YOw/]_c\b/e�oOS���d�egd�Y_V�ShY_w��Ìd�S\w/n[Z0T`��Ý ° ¢ £n¸°�¥Þ¦ oOd�i_YOdso��[�
Ý ° ¦ ½ ° ®u½N°�  df½ °�¡ df ®u½ °�  df ¶»Ñ¿O� Ô}¾

®zZ�TWnOX}]Oc\o
�qd�YOXPZgd�o6Zgn_bMZ�ZWnOdÌbPYOw}]OcUbPeWkzopSUTgV�egd�ZWS\Ý�bPZWS\X/Y!S\oOd�b/TAXP�1¨hx�Ð/¬^V�bPY)�:d�S\Y_V�X}eW|:X/e0bMZgd�oS\Y}ZgX�XPZgnOd�e�TgV0nOd�m�dsTÌ��X/e�e0b/oOS\b/c1opS\TgV�egd�ZgShÝsbMZgShX}Y1��®vY��=b/V�Z��E¯�bPchZWd�egT�b/Y_oàß�X/egd�cCS\Y�¨hx�Ö�¬4S\Y_V�X/eWk|:X/e0bMZWd�bRe0b/opSUbPcÌopS\TgV�X}Y[ZWS\Y[]_X/]_T�`6bPc\d�egf[S\Ytmad�ZgnOXpo���ShZWnjbL¯�Q�Q bPY_w/]OcUbPeWkzoOS\TgV�egd�ZgShÝsbMZWS\X/YTgV0nOd�mad/�qbPY_o�eWd�|qX}erZ�TWX/mad)TW]_V�V�d�TgT���nOd�Y�ZWn_d
bPYOw}]Oc\b/e�mad�TWn�SUT�|:X^X/egch�
egd�TWX/c\�/dsoC���^d�dµ�0ÕO� Ï��X/e���]_erZgnOd�e�oOS\TgV�]_TgTWShX}Y1�á  a��£=IsN/�:¡�J�£Ñ¡C¢A�:¢�I���L5â=�[K�ã1£=¡ã��£=¡�£�Js�t��âÑ�(Åj�[¡�J�#$�[J����1�" 
Q�SUTWV�X/Y[ZWS\Y^]OX/]_T�i_Y_S�Zgdd�c\d�mad�Y}Z�mad�ZWnOXpoOTEn_b��}d�chX}YOw��:d�d�Y�bP|O|Oc\S\d�o*ZWX6YOd�]pZWegX/Y*ZWe0bPY_TW|:X/eWZE|_eWX}�Ochd�m�TEShYab6�MbPegShd�ZÊ�)XP�opSh�:d�eWd�Y[Z�TWd�ZrZgShY_w}T�����X}eAd��ObPma|Oc\d�¨hx�¬l�O¨ ÐM¬z�O¨ ÕP¬l�Mb/Y_o
¨hx�ª�¬ObPmaX}YOw�m�bPY^�6XPZWn_d�e0T��4×�n_S\TA|_bPeWZWSUV�]_c\b/ew/d�X/mad�ZgeW�)nqb/TEYOX/Z��qd�d�Yab/TEd��^Zgd�Y_TWSh�}d�c\�5TrZW]_opS\d�o�S\Y�ZWnOd�c\S�Zgd�e0bMZW]_eWd}�PnOXM�Ìd��/d�e��M��ShZWn�¨hxsÔs¬z�U¨�xsÕ�¬l�bPYqo�¨hx�Ö�¬1�qd�ShYOwaZgnOd)X/Y_ch�
egd�V�d�Y[Z�eWd���d�egd�Y_V�d�T�X}Y�ZgnOd
Tr]_�4äÊd�V�Z�f[Y_XM��Y
ZWXaZgnOSUT�bP]pZgnOX/es�®zZ�SUT�d�b}TrS\d�TrZ�ZWX�S\Y}ZgeWXpop]qV�d!ZWnOd
oOS\TgV�X}Y}ZgShY^]OX}]_Trkv`6b/chd�eWf^S\Y�»=Q6`)¾Ìi_Y_S�Zgd
d�c\d�mad�Y[Z�mad�ZgnOXpoS\Y�ZgnOd6��X/c\c\XM��ShYOw*��X/]_e�|_bPeWZgT�Ëx/�+å�åO¶çæ�¶g¸�è}é�°Pä�´$XP��ZWn_d6ZWe0bPY_TW|qX}erZ�ds~}]qbMZWS\X/Y�SUT�TWb/S\o�ZWX�nOX}c\o�Sh� Ã TgbMZgS\Tri_d�T
Ò � Ó�Ô df�xÓCÕ df Ò §�ê Ô df§ ê Õ df ¼ ÀFë

½¼MÀ ÁÁ ¼�Â ¼ À Ã�Ä�Å ÁÁ ½�Æ x�®�½ À¼ Ã"Ç}ì ÝíÄ}½­Ä}¼»=Ï_�hx�¾
Å Ò � Ó�Ô df�xÓCÕ df Ò §�ê Ô df§ ê Õ df ¼ À Æ È »=¼M«r½4¾ Ã ®uÉ Ç ÝíÄ}½­Ä}¼
¦?ª��X/e)b/chcÓV�d�chcUT ¾ �G¿ ° ¦%¨ ¼ �G  df «W¼ ��¡ df ¬Ó­j¨ ½ °�  df «r½ °�¡ df ¬l�4b/Y_o'b/chc�Zgd�TrZ���]OYqV�ZWS\X/YqTuÝ1»�¼M«r½4¾S\Y�b/Y�b/|O|OegX/|OegSUbMZWd���]OY_V�ZWS\X/Y�TW|_b/V�d6b}T�opd�TgV�egS\�qdso��:d�c\XM�)�"�^d�d)b/c\TWX�¨ Ö�¬l�¿p�+åq¶�·�Ù�î1àp¯:è�Ùl³=°M¯O·�ï5×�nOd�m�bPS\Y�Zgd�TrZrkvTr|qb/V�dsT!�qd�ShYOwRV�X/Y_TWSUopd�egd�o�nOd�egd�bPegd�ZWnOd
TWd�Z0T6XP�Ýàðíñ �G¿ ° ��n_d�egduñ �G¿ ° SUT�X}YOd6XP��ZWnOd6��X}chc\XM��ShY_w*|:X/c\�^YOX/maSUbPc1TW|_b/V�d�T�Ë¼�½�òYóvô>õaË&ñ �v¿ ° ¦«ö�÷1ø � �}x�¢»=Ï_� ¿}¾ ¼�½�ù �9ú!� £ ôxû � Ë&ñ �v¿ ° ¦«ö�÷1ø � �}x/«s»�¼�®�¼ � ¾�«�»�½�®u½ ° ¾�«�»=¼!®u¼ � ¾�»=½�®�½ ° ¾�¢»=Ï_� Ï[¾

��X/e�»�¼ � «r½ ° ¾)ZgnOd�V�d�c\c�V�d�Y[Zgd�es��¤�ZgnOd�e*ZWdsTÊZ���]OY_V�ZWS\X/Y Tr|qb/V�dsT*b/eWd�bPcUTrXuV�X/YqTrSUopd�egd�o1�TWX/mad6XP�E��nOS\V0n�bPegd)opSUTWV�]_TWTWd�o�nOd�eWd6S\Yç�0ÕabPY_o�ShYt¨hxsÔs¬z�ÏO�+åOä�³=¸M¹Fî1àp¯:è�Ùl³=°M¯O·�ï�¯?S�ZgnOShY�b�w}Sh�}d�Y�V�d�c\cl�4ZgnOd
bP|O|_eWX��pS\mabPZWdaTrX}ch]OZWS\X/Y Ã ô�òYó�»�¼M«W½4¾!S\Tegd�|Oegd�TWd�Y[ZWdso6bPcUTrX�b}T4b�mad�m*�qd�e4XP�^ZgnOd�TWd�ZAñ �G¿ ° �Aê�T4b/Y)d��ObPma|Oc\d/����X/e�bP|O|OegX/|_eWSUbMZgd�c\�V0nOX[Trd�Y6V�X/Y_TrZgb/Y[ZgTF��üAý!þ ¿ þ�ÿ�v¿ ° «�üAý ¦�¿ þ�ÿ�v¿ ° «xüÞý!þ ¿ ¦ ÿ�G¿ ° «xüÞý ¦�¿ ¦ ÿ�v¿ ° ¢[��ZgnOd0¼�½�ù �9ú!� £ ôxû � mad�ZWn_X^o6dsTÊZgShm�bPZWd�TÃ �^��ZWn_d6��X/c\chXM��S\YOw_Ë
Ã ôxòYó�»�¼M«W½4¾�¦ ¦�û ¿ ù ¥ þ ü ý û

¿ ù ÿ�G¿ ° »�¼6®�¼ � ¾ û »�½�®u½ ° ¾ ù ðàñ �v¿ °»=Ï_� Ð^¾
��X/e�»=¼M«r½4¾{ð?¨ ¼��v  df «r¼��9¡ df ¬Ó­�¨ ½N°�  df «W½N°�¡ df ¬z�5×�nOdaV�X}Y_TrZgbPY[Z0T!b/eWd�opd�Zgd�egmaShYOdso���egX/mZWn_d)��dsbPf���X}eWm�X/�4ZgnOd)d�~[]_bPZWS\X/Y�»=ÏO�\xs¾��Ð_����¶�¹µ¹���²�æ[¶�·%eWdsV�d�S\�/d��sZgegb/Y_TrmaShZ��:X/]OYqoObPeg�RS\Yp��X/egm�bMZWS\X/Y�ShYuZgnOd�V0n_bPe0b/V�ZWd�egSUTÊZgS\V*opS�kegd�V�ZgShX}Yt»=opd�|qd�Y_opS\YOw�X/Y�½4¾ÌZgX
bPY_o���egX/m%b}o�äÊX/S\YOS\YOw�V�d�chcUT��^S\TrkvbMkz�[SUT�S\Y}Zgd�w}egbPZWS\X/Y��^�|_b/erZ0T�bP|O|Oc\S\d�o�ZWXR»=Ï_�hx�¾�Ë 




Ò §�ê Ô df§ ê Õ df ½C¼ À Ã »�¼M«r½4¾xÝ1»�¼M«W½4¾�����
� Ó9Ô df� ÓCÕ df Ä/½ Å Ò

� Ó�Ô df�xÓGÕ df ¼p»rx�®�½ À ¾ Ã »�¼M«W½4¾JÝ1»�¼M«W½4¾�����
§�ê Ô df§ ê Õ df Ä/¼®LÒ � Ó�Ô df�xÓCÕ df Ò § ê Ô df§ ê Õ df � ½C¼ À Ã »=¼M«r½4¾ ÁÁ ¼ Ý1»=¼M«r½4¾ Å ¼p»Êx�®�½ À ¾ Ã »=¼M«r½4¾ ÁÁ ½ Ý1»�¼M«r½4¾
	çÄ}½ÉÄ/¼

Å Ò �xÓ�Ô df�xÓCÕ df Ò § ê Ô df§ ê Õ df ¼ À Æ È »=¼M«r½4¾ Ã »�¼M«W½4¾Ó®�Ép»�¼M«W½4¾ Ç Ý1»=¼M«r½4¾.Ä}½ÉÄ/¼
¦�ª ¶»=Ï_� Ô}¾
®vY
X}egopd�e���X}e�»=Ï_�hx�¾EZgX5nOX}c\oa��X}e�b/chc1Ý�ðÁñ �v¿ ° �[ShZ�SUTÌTr]pé
V�Shd�Y}Z�ZWX�V�X/YqTrSUopd�e�X/YOc\�*ZWnOd!�_b/TWSUT��]OY_V�ZWS\X/Y_T�ZWn_bPZ�w/d�Y_d�e0bMZWduñ �v¿ ° ��×�nOd6�OShc\S\YOd�b/e�V�b/TWd6S\T��ÌX/egf/dso
X}]pZ�ShY�maX/egd)opd�Z0bPS\cC�qd�chXM�)�á  =,: ���£vâÑ£=¡��[LOK���£=IsN/�:¡�J�£=¡C¢��:¢AI���L5â=�[K�ã1£=¡� �®vY�ZgnOd
�OS\c\ShYOdsbPe�V�b/TWd
»v¼�½ ù �9ú!� £ ôxû � ¾��_�ÌdYOd�d�o�X/YOc\��V�X/Y_TWS\oOd�eÌZWnOd6��X}chc\XM��S\YOw�ZWd�TrZ���]OY_V�ZWS\X/Y_T�ËÝ1»�¼M«r½4¾�¦Gx}«�»�¼!®u¼ � ¾�«�»=½�®�½ ° ¾�«�X}e)»�¼6®�¼ � ¾�»�½�®u½ ° ¾�«��nOd�eWd6S\Y�ZgnOd
V�d�chc ¾ �v¿ ° �pZWn_d!dsTÊZgShm�bPZWd�o�TWX/c\]pZWS\X/Y Ã ôxòYó�V�X}Y_Trds~[]Od�Y[ZWc\�
n_b}TÌZWnOd6��X}eWm
Ã ôxòJó�»�¼M«r½4¾�¦Xü ý!þ ¿ þ�ÿ�G¿ ° Å ü ý ¦�¿ þ�ÿ�v¿ ° »=¼!®u¼ � ¾ Å ü ý9þ ¿ ¦ ÿ�v¿ ° »�½�®�½ ° ¾ Å ü ý ¦�¿ ¦ ÿ�v¿ ° »�¼!®�¼ � ¾�»�½�®u½ ° ¾ ¶�^X}ch�^S\YOw)��X/e�ZWn_d!V�X[d�é
V�S\d�Y[ZgT?��üÞý û ¿ ù ÿ�G¿ ° ¢ ¦û ¿ ù ¥ þ ShY�»=ÏO� Ð[¾��^Shd�c\oOT"��X/]_e!»=chS\YOd�b/e0¾�d�~[]_bPZWS\X/Y_T"eWd�c\bPZWS\YOwZWn_d���X/]Oe�]OYOf^YOXM��Y_T��«�"�/d�YyZWn_X/]Ow}nyZgnOd�TWdRds~}]qbMZWS\X/YqT�bPegd��_b/TWd�o�S\Y ZWnOdRV�d�c\c ¾ �G¿ ° ��ShZ�S\TS\m�|:X/eWZgb/Y[ZÌZgX�YOXPZgd!ZWn_bPZ���X/c\chXM��S\YOw�ZWnOd
V0nqbPe0b/V�Zgd�egS\TrZWSUV�×rÞ_XM�}Ø*XP�EShYp��X}eWm�bPZWS\X/Y1�

Ã »�¼M«W½ °�  df ¾�¦ ¦�û ¿ ù ¥ þ ü ý û
¿ ù ÿ�v¿ °� ;¦ »=¼6®�¼ � ¾ û »�½ °�  df ®�½ °� <¦ ¾ ù «»=Ï_� Õ[¾

Ã »=¼ ��¡ df «r½4¾�¦ ¦�û ¿ ù ¥ þ üÞý
û ¿ ù ÿ�9¡Þ¦�¿ ° »�¼ �9¡ df ®u¼ ��¡A¦ ¾ û »�½�®u½ ° ¾ ù ¶»=Ï_�÷Ö/¾

��X/e�½uÎ�ª_�Ó×�nOS\TÌSUT)¶Wá}ÙläW¶�´�¶�¹ Û�S\m�|:X/eWZgb/Y[ZÌS\Y�|_eWX}|qd�eWc\��V�bPcUV�]_c\bPZWS\YOw5ZgnOd!�qX}]OY_oOb/eW�aZgd�egmaTÌS\Y»=Ï_� Ô}¾��e¹_X/e�½�
yªO�A»=ÏO� ÖP¾�SUT�eWd�|OcUb/V�dso���ShZWn
Ã »�¼ �G  df «W½4¾�¦ ¦�û ¿ ù ¥ þ ü ý û

¿ ù ÿ�G <¦�¿ ° »�¼ �G  df ®u¼ �v ;¦ ¾ û »=½�®u½ ° ¾ ù ¶»=Ï_� �[¾
á  6�1 ��*�:¡AI�J�LO¡�Jt��� #$�[J��A�1� ¼�½ òJóvô>õ  Ú®vYjZWnOd�opSUTgV�X/Y[ZgShY^]OX}]_T�`6b/chd�eWf^S\Yjmad�ZgnOXpo¼�½ òYóvô@õ ��ZWnOdÌZWegSUbPcpbPY_o
ZWdsTÊZE��]OY_V�ZWS\X/Y�Tr|_b}V�dsT�b/eWdÌbPc\c^|OShdsV�d���S\TWdÌV�X/Y_TrZgb/Y[ZgT��Añ �v¿ ° ¦«ö�÷1ø � �}x�¢ ¶×�nOd�eWd���X/egd/� Á § Ý�¦ Á � Ý�¦ ª_�"×�nOSUT�egd�m�bPegfMbP�Oc\��TWShma|Oc\S�iqd�T�ZgnOd
�Ìd�bPf
��X/egm XP��ZWn_d
d�~[]_bPZWS\X/Y�^�
egd�op]_V�ShY_w�»ÑÏO�÷Ô/¾�ZgX*ZgnOd)d�~[]_bPZWS\X/Y

Ò § ê Ô df§�ê Õ df ½C¼ À�Ã »=¼M«r½4¾�����
� Ó�Ô df� ÓGÕ df Ä}½ Å Ò

�xÓ9Ô df� ÓGÕ df ¼p»Êx�®u½ À ¾ Ã »�¼M«W½4¾�����
§ ê Ô df§�ê Õ df Ä}¼Å Ò � Ó9Ô df� ÓGÕ df Ò §�ê Ô df§ ê Õ df ¼ À Æ È »�¼M«W½4¾ Ã »=¼M«r½4¾�®uÉp»=¼M«r½4¾ Ç Ä/½ÉÄ}¼)¦ ª»=Ï_� �[¾






×�nOd)�:X/]OYqoObPeg�aZWd�eWm�T�b/eWd!d��MbPc\]_bPZWd�o�]_TWS\YOwa]O|_TrZWegd�bPm ShYp��X}eWm�bPZWS\X/Y1�Ob/Y_o�TWS\Y_V�dÃ �� � Ó�� ê »�¼M«W½4¾�¦Xü þ ¿ þ�v¿ ° «
ZWn_d)m�d�ZWnOXpo�egd�~[]OS\eWdsT"Zgn_bMZ Ã »�¼M«r½N°�  df ¾"¦XüAý9þ ¿ þ�ÿ�v¿ °� ;¦»=Ï_�hxsª}¾bPYqo Ã »�¼��9¡ df «W½4¾�¦Xü ý!þ ¿ þ�ÿ�9¡Þ¦�¿ ° S��E½ ´ ª�d�c\TWd»=Ï_�hx}xs¾ Ã »�¼��v  df «W½4¾�¦Xü ý!þ ¿ þ�ÿ�G <¦�¿ ° ��nOd�Y�½�
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sub−cell centers governed by balance equations

sub−cell edges governed by auxiliary equation

Characteristic direction (downwinding relation)

Interior cell−averaging Auxilary relation
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Smooth problem with true solution ψ(r,µ) = erµ

n
r
 number of radial zones where nµ = 2n

r

||.
|| 2 E

rr
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es

t

DD converges at O(h1.4)
SCB converges at O(h1.1)
WDD converges at O(h1.2)
DG

bilinear
 converges at O(h2.2)

DG
step

 converges at O(h.82)
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Single media Type(i) problem

n
r
 number of radial zones where nµ = 2n

r

||.
|| 2 E

rr
or
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es

t

DD converges at O(h1.2)
SCB converges at O(h.93)
WDD converges at O(h1.3)
DG

bilinear
 converges at O(h1.2)

DG
step

 converges at O(h.92)
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